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ABSTRACT
Background The internet can contribute to im-
proved access to information and services among
underserved populations. Little is known about
veterans’ use of the internet for health, and how it
is aﬀected by socio-demographic characteristics.
This knowledge gap is acute given the US Depart-
ment of Veterans Aﬀairs’ (VA’s) deployment of a
major patient portal/personal health record system.
Objectives To assess the frequency and correlates
of veterans’ use of the internet and identify personal
characteristics impeding veterans’ health-related
internet use.
Methods Survey of 12 878 randomly selected adults
from a panel of 60 000 US households. Veterans
were oversampled.
Results Of the 3408 veterans responding, 54% had
used the internet and 29% had used the internet
speciﬁcally for health. In multi-variable analyses,
general internet use was positively associated with
younger age (OR = 0.03, CI = 0.01–0.06, oldest
versus youngest group), higher income (OR = 3.12,
CI = 2.10–4.63, $75 000 versus <$25 000), more
education (OR = 4.2, CI = 2.92–6.02, most versus
least educated group), and better health (OR= 0.59,
CI = 0.42–83, fair/poor versus very good/excellent).
Health-related internet use was positively associated
with more education (OR = 2.32, CI = 1.45–3.74,
most versus least educated group), urban location
(OR = 2.41, CI = 1.66–3.50), and worse health (OR
= 1.85, CI = 1.16–2.95, fair/poor versus very good/
excellent).
Conclusions In the ﬁrst large, systematic survey of
veterans’ internet usewe found thatmore education
and urban location were strongly, and positively,
associated with veterans’ health-related internet
use, even after controlling formultiple socio-demo-
graphic characteristics. Interventions may be needed
for less educated and rural veterans, e.g. by pro-
viders discussing internet use with their patients,
or by the VA training veterans in health-related
internet use.
Keywords: disparities, health information, inter-
net, veterans
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Introduction
Access to health information helps patients to make
health-related decisions, communicate with their
providers and enhance their self-care skills.1–3 The
internet is a promising means of delivering health
information to patients4 and allowing them better
access to healthcare systems.5 Additionally 70–80%
of Americans use the internet.6,7 Studies examining
health-related internet use estimate wide diﬀerences
in use. The Pew Internet and American Life Project
has estimated that 63% of Americans have looked
for health information online.6 A recent study,
however, looking at use in past 30 days, found that
only 13% of Americans had sought health-related
information.8 Additionally, while some disparities
seem to consistently emerge, e.g. females and those
more educated being more likely to search the
internet for health information,9 there is less con-
sensus about race/ethnicity10 and very little infor-
mation about the role of rural location.11
Understanding patterns of internet use for health
are important for the healthcare organisations that are
making the internet an integral component of com-
munication, services and information for patients, i.e.
through personal health record (PHR) systems. Two
well known examples of PHRs are ‘My Health Man-
ager’ at Kaiser Permanente and ‘MyGroupHealth’
at Group Health Cooperative, both of which allow
patients to view parts of their electronic medical record
and to complete transactions, such as ordering pre-
scription reﬁlls or sending secure emails to their doctor
or nurse.5,12 These types of internet-based systems,
while they may improve access in general, do not
necessarily overcome existing disparities. A study of
the Kaiser Georgia PHR found, for example, that
African Americans are less likely to register for the
Kaiser PHR than white Americans, even after control-
ling for education, income and internet access.10
TheVeteransHealthAdministration (VHA), one of
the largest healthcare systems in theUSA, also invested
substantially in a PHR called My HealtheVet. My
HealtheVet provides veterans with health informa-
tion, allows them to create and maintain health logs,
enables online reﬁlling of prescriptions and sends
electronic reminders for preventive tests and screen-
ing. Despite outreach eﬀorts only about 15% of the
approximately ﬁve million veterans who receive care
in the VHA have registered for My HealtheVet.13 The
reasons are not well understood, and to date there
have been no large systematic surveys of veterans’ use
of the internet for health, though studies of select sub-
groups of veterans have found that between 54 and
77% have access to the internet.14,15 We sought to
examine the characteristics of veterans and their use of
internet, both in general and for health-relatedpurposes.
We had access to data from a large national survey
conducted in 2002 that oversampled veterans and
included questions about health-related internet use.
The survey provides important baseline data for the
development of My HealtheVet and similar PHR
eﬀorts in other healthcare systems. Rates of general
internet use will have assuredly increased since the
survey was conducted, but socio-demographic dis-
parities in use of technologies tend to persist for long
periods of time.16 Knowledge of such disparities is
crucial for health planners interested in expanding
healthcare access through PHRs to hard to reach
groups. We were particularly interested in rural–urban
disparities in use of the internet and use of the internet
for health because serving rural veterans remains a
challenge, and a priority, for the VA.17 We conducted
this study ﬁrst to examine rates of general internet use
among veterans, and the socio-demographic charac-
teristics associated with that use; and second to exam-
ine, among those veterans who used the internet, the
characteristics associated with health-related internet
use.
Methods
The study data were collected as part of a larger
national survey of internet use for health which
reported ﬁndings about the general population’s use
of the internet for health,18,19 and about internet use
among persons with stigmatised illness20 and among
persons with chronic conditions.21 The study was based
on a research panel of 60 000 US households created
and maintained by Knowledge Networks Inc., Menlo
Park, California. Potential households were contacted
using random digit dialling. As part of study partici-
pation, every panel household receivedWebTV inter-
net hardware and software.
For this study, a survey was sent via the internet
to 12 878 randomly selected panel members aged 21
years or older, including oversampling of veterans and
persons of 50 years of age and older. The survey sample
was comparable to theNationalHealth Interview Survey
and the Census Bureau’s Current Population Sur-
vey.18 Data were collected between December 2001
and January 2002. A total of 8935 persons (69.4%)
completed the survey. Additional details of the research
panel and sampling have been previously reported.18
Respondents were asked about their use of the
internet for health-related purposes. All were asked,
at the time they joined the panel, whether they had
ever used the internet prior to receivingWebTV; those
who said yes were classiﬁed as ‘internet users’. Of the
8935 survey respondents, 3408 were US veterans and
formed the analytical sample for this study. Figure 1
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shows how the veteran sub-sample is associated with
the overall study sample.
Respondents were surveyed about a range of socio-
demographic, behavioural and health characteristics,
as well as about their use of the internet. Full text of
speciﬁc items is available from the authors on request.
Veterans were identiﬁed by a question about being
discharged from active duty in theUSArmy,Navy, Air
Force, Marine Corps or Coast Guard. Internet use
referred to respondents reporting ever having used the
internet prior to the start of the study. Health-related
internet use was use of the internet for information or
advice about health or health care (possible responses:
more than once a week, about once a week, once a
month, every two to three months, less than every two
to three months or never). For regression analysis we
dichotomised this variable with 1 = yes (had used the
internet for health in the past year), and 0 = no (had
not used the internet for health in the past year).
Race/ethnicity categories were White non-Hispanic,
Black non-Hispanic, Hispanic, other non-Hispanic
(which included Asian, American Indian or Alaska
Native and Paciﬁc Islander). In logistic analyses it was
dichotomised (1 = white, 0 = other) due to the small
percentages of non-white respondents. Health status
was assessed with an item asking, ‘Would you say your
health in general is ...?’, with possible responses of
excellent, very good, good, fair or poor, which we
recategorised to excellent/very good, good, or fair/
poor because of the small percentages in the excellent
and poor categories.
Urban location was based on the federal govern-
ment’s categorisation of Metropolitan Statistical Areas,
which are urbanised areas of high population density.
Travel time to medical care was determined by the
item, ‘When you need medical care, how long does it
take you to get to the place you usually go for care?’,
with responses of <15minutes, 15 to 29minutes, 30 to
60 minutes, and >60 minutes. In logistic analyses we
dichotomised this variable (1 = 30 or more minutes,
0 = less than 30 minutes).
Marital status, originally given ﬁve categories, was
dichotomised (1 = married, 0 = single/divorced/
widowed/separated). Number of chronic conditions
refers to diagnoses of hypertension, diabetes, cancer,
depression and heart problems. We created a dichot-
omous variable for these (1 = one or more; 0 = none).
Use of a VHA hospital or clinic was determined by an
item that asked ‘Have you received anymedical care at
a VA hospital or clinic in the last two years?’ (1 = yes,
0 = no).
We compared veterans to non-veterans on a num-
ber of demographic, health services and internet-related
characteristics using chi-square analysis. Among vet-
erans we compared health-related internet use between
users and non-users of VHA services. We used multi-
variable logistic regression to examine, among all the
veterans in the study, the characteristics associated
with internet use. Next, among the subset of veterans
who were internet users, we examined the character-
istics associated with health-related internet use. We
reported adjusted odds ratios and 95% conﬁdence
intervals. In all analyses we used post-stratiﬁcation
weights to match the respondents to the known
distribution of the US population on age, sex, race,
education, region,metropolitan residence and veteran
status, and to account for the oversamples and for
non-response. We corrected the standard errors for the
complex survey design using PROC SURVEYFREQ
and PROC SURVEYLOGISTIC procedures in SAS 9.1
(SAS Institute, Inc., Cary, NC). Chi-square estimates
were based on Rao–Scott chi-square tests which adjust
for the complex survey design. The study was approved
by the Institutional Review Boards at Stanford Uni-
versity and at the Edith Nourse Rogers Memorial VA
Hospital, Bedford, MA.
Figure 1 Diagram of analysis of veterans’ use of internet for health-related behaviour
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Results
Table 1 compares the demographic and health-related
characteristics of veterans and non-veterans. Veterans
and non-veterans were equally likely to have used the
internet (53.9 vs. 52.5%, P = 0.41). Veterans were
older, andmore oftenwhite,married andmale (P<0.001
for each). They had higher incomes and more edu-
cation (P<0.001 for each). Although more likely to
have a chronic health condition, veterans reported
similar overall health status to non-veterans.
Nearly one-third of all respondents nationally
reported using the internet to search for health infor-
mation, with veterans reporting similar health-related
internet use (29.2%) to non-veterans (32.5%, P =
0.18) (Table 2). About 7–8% of both veterans and
non-veterans used the internet frequently (monthly or
more often) for health-related information. Among
veterans, both users and non-users of VHA care were
equally likely to use the internet for health-related
information (P = 0.63).
To understand the factors associated with veterans’
internet use, we constructed multivariate regression
models to identify independent predictors of internet
use in general, and of internet use for health in
particular (Table 3). Age was important for general
internet use, with the oldest veterans signiﬁcantly less
Table 1 Characteristics of respondents to the Health Care and Internet survey (n = 8864),a
weighted frequencies
Non-
veterans
(n = 5456)
Veterans
(n = 3408)
Chi-sq.b P
Age, yrs (n = 8864) 404.6 <0.0001
21–34 26.0% 8.9%
35–49 37.2% 22.2%
50–64 23.1% 35.7%
65–74 9.2% 21.0%
75+ 4.6% 12.3%
Race/ethnicity (n = 8864) 81.2 <0.0001
White 71.7% 82.9%
Black 11.6% 9.4%
Hispanic 13.3% 4.9%
Other 3.4% 2.8%
Sex (n = 8864) 697.3 <0.0001
Male 38.6% 93.9%
Female 61.4% 6.1%
Household income, $ (n = 8015) 69.7 <0.0001
<25 000 29.9% 17.3%
25–49 000 37.3% 40.6%
50–74 000 19.6% 24.2%
75 000+ 13.2% 17.9%
Education, yrs (n = 8864) 106.1 <0.0001
<13 60.1% 45.1%
13–16 33.8% 46.8%
>16 6.2% 8.1%
Urban vs non-urban (n = 8864) 0.07 0.80
Urban 77.7% 77.2%
Non-urban 22.4% 22.8%
Travel time to medical care (n = 8802) 0.16 0.92
<15 min 49.4% 48.7%
15–29 min 36.7% 37.2%
30 min 14.0% 14.1%
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Table 1 Continued
Marital status (n = 8788) 51.7 <0.0001
Married 61.4% 72.6%
Single 18.0% 8.6%
Divorced 12.0% 12.0%
Widowed 6.4% 5.0%
Separated 2.2% 1.9%
Health status (n = 8850) 2.5 0.28
Fair/poor 16.1% 16.6%
Good 36.9% 34.4%
Very good/excellent 47.0% 49.0%
Number of chronic conditions (n = 8864) 40.4 <0.0001
Chronic conditions 1+ 48.8% 59.4%
Chronic conditions 0 51.2% 40.6%
Used VA hospital/clinic in last 2 yrs (n = 8864) 1307.0 <0.0001
Yes 0.0% 16.8%
No 100.0% 83.2%
Used internet (prior to WebTV) (n = 8583) 0.68 0.41
Yes 52.5% 53.9%
No 47.5% 46.1%
a n for some variables not equal to 8864 due to item missing values
b Rao–Scott Chi-square for all comparisons except for ‘Used VA hospital/clinic in last 2 yrs’ for which it was not calculable due to a
cell with zero observations. Instead Pearson Chi-square was estimated.
yrs = year
min = minutes
VA = Department of Veteran Aﬀairs
Table 2 Frequency of use of internet for health information, by veteran status, weighted
Monthly
or more
often
(%)
Every
2–3 mos
(%)
<Every
2–3 mos
(%)
Never
(%)
Chi-sqa P
General population (n = 8859)b 5.49 0.18
Non-vets (86.0%) 7.5 5.0 20.0 67.6
Veterans (14.0%) 7.3 4.4 17.5 70.7
Among veterans (n = 3406)c 1.74 0.63
VHA user (16.8%) 6.6 4.6 15.3 73.4
Non-VHA user (83.8%) 7.5 4.4 18.0 70.2
a Rao–Scott Chi-sq, df = 3
b n does not equal 8864 due to missing values for ‘internet use for health’
c n not equal to 3408 due to missing values for ‘internet use for health’
mos = months
VHA = Veterans Health Administration
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Table 3 Veteran use of internet and use of internet for health-adjusted odds ratio
Use of internet among veterans
(n = 3310)a
Use of internet for health among
veterans who use internet (n = 1839)b
Adj.
OR
CI P value Adj.
OR
CI P value
Age (years)
21–34
35–49 0.20 0.10–0.43 <0.001 1.29 0.69–2.42 0.43
50–64 0.10 0.05–0.21 <0.001 1.16 0.67–1.968 0.60
65–74 0.05 0.02–0.10 <0.001 1.31 0.72–2.40 0.38
75+ 0.03 0.01–0.06 <0.001 1.00 0.51–1.98 1.00
Race/ethnicity
White 0.89 0.64–1.22 0.46 0.92 0.61–1.38 0.67
Other
Sex
Male
Female 1.16 0.60–2.24 0.66 1.36 0.71–2.61 0.36
Household income $
<25 000
25–49 000 1.26 0.93–1.70 0.13 1.15 0.70–1.88 0.59
50–74 000 1.74 1.24–2.43 0.001 0.84 0.52–1.37 0.49
75 000+ 3.12 2.10–4.63 <0.001 1.22 0.72–2.05 0.46
Education years
<13
13–16 2.67 2.11–3.37 <0.001 1.87 1.27–2.73 0.001
>16 4.20 2.92–6.02 <0.001 2.32 1.45–3.74 <0.001
Urban vs non-urban
Urban 0.87 0.64–1.19 0.38 2.41 1.66–3.50 <0.001
Non-urban
Travel time to medical care
<30 min.
30+ min. 1.06 0.77–1.46 0.73 0.89 0.58–1.36 0.58
Marital status
Married 1.07 0.80–1.43 0.63 0.89 0.62–1.26 0.50
Singlec
Health status
Fair/poor 0.59 0.42–0.83 0.002 1.85 1.16–2.95 0.01
Good 0.69 0.54–0.88 0.002 1.54 1.09–2.17 0.01
Very good/excellent
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likely than the youngest veterans to use the internet
(OR = 0.03, CI = 0.01–0.06). Among internet using
veterans there was no eﬀect of age on health-related
internet use. Higher income was positively associated
with internet use (OR = 3.12, CI = 2.10–4.63, highest
versus lowest income groups), but, like age, among
internet using veterans income was not associated
with health-related internet use. More education was
associated with greater likelihood of internet use (OR
= 4.20, CI = 2.92–6.02, most versus least educated
group), and among internet using veterans it was
associated with greater likelihood of health-related
internet use (OR = 2.32, CI = 1.45–3.74, most versus
least educated group). Health status had opposite
eﬀects in the two regression models. Worse health
was associated with a smaller likelihood of general
internet use (OR = 0.59, CI = 0.42–0.83, for fair/poor
vs very good/excellent), but among internet using
veterans, worse health was associated with greater
likelihood of health-related internet use (OR = 1.85,
CI = 1.16–2.95, for fair/poor vs very good/excellent
health). Urban location was associated only with
health-related internet use (OR = 2.41, CI = 1.66–
3.50).
Discussion
Principal ﬁndings
This study represents the ﬁrst large-scale, systematic
report of veterans’ use of the internet for health. It
sheds light on socio-demographic characteristics that
may substantially aﬀect health organisations’ ability to
provide electronic, health-related information and
services to patients with lower education levels and/
or living in rural locations. We found that 29% of
veterans had used the internet to search for health
related information in the past year. Correlates dif-
fered between general internet use and health-related
internet use. Younger age, higher income, more edu-
cation and better health status were positively associ-
ated with general internet use, while education, living
in urban areas and worse health status were positively
associated with health-related internet use. The ﬁndings
about education and rural location are each note-
worthy. Education level was a barrier in two ways.
First, those with less education were less likely to use
the internet in general, and second, even among those
who were internet users, less education was associated
with less likelihood of using internet for health.
Secondly, our study is among the ﬁrst to document
the importance of rural location on internet use for
health, even after controlling for internet access and
multiple socio-demographic variables. The potential
rural barrier is particularly relevant today as the VA
strives to improve access and quality of care for rural
veterans.22–24
Implications of the ﬁndings
Our ﬁndings demonstrate that patient access to the
internet does not guarantee their use of the internet for
health-related information and services. Unless health-
care organisations make special eﬀorts to include
disadvantaged groups, such as the less-educated and
those in rural areas, the digital divide will persist. As
organisations increasingly digitise theymay inadvertently
Table 3 Continued
Number of chronic conditions
Chronic conditions 1+ 1.22 0.95–1.57 0.12 1.23 0.88–1.71 0.22
Chronic conditions 0
Used VA hospital/clinic in last
2 years
Yes 0.87 0.62–1.21 0.40 0.73 0.49–1.07 0.11
No
aNot equal to 3408 due to missing internet use
bNot equal to 1841 due to missing health-related internet use
c Single refers to never married, divorced, widowed or separated
Urban = resident of metropolitan statistical area (MSA)
Adj. = adjusted OR = odds ratio
CI = conﬁdence interval
VA = Department of Veteran Aﬀairs
Frequencies weighted to correct the distribution of respondents to match the known distribution of the US population on age, sex,
race, education, region, metropolitan residence, veteran status and to account for oversamples and non-response.
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erect barriers for some groups of vulnerable patients.
This suggests that outreachmay be needed.Healthcare
organisations that intend to reach patients through
the internet could provide direct training to vulner-
able patients (e.g. those in rural areas, the less educated
and thosewith stigmatisedhealth conditions) to provide
them with PHR and internet skills. Healthcare organ-
isations should also consider sensitising and educating
clinicians regarding patient internet use, and encour-
age clinicians to ask their patients if they use the
internet for health. For patients who do not, clinicians
could motivate them to do so by providing them with
the URLs of informative, trustworthy and user-
friendly health-related websites. Our ﬁndings about
education suggest that website developers should care-
fully consider literacy and health literacy when de-
signing content and layout. Less educated patients
may be left behind as healthcare organisations digitise
unless health-related websites are tailored to meet
the needs of less literate patients. Finally, these data
suggest that the VA’s special focus on rural veterans is
well placed.
Comparison with the literature
Our ﬁndings have similarities to, but also diﬀerences
from, prior studies of internet use. General US popu-
lation studies have shown that being female, being
younger and having more education are positively
associated with health-related internet use.18,25 A recent
study of users of a web-based personal health record
found that white race and higher income were asso-
ciated with greater use of the system.26 Rice (2006)
found that being female, being in worse health and
having chronic health conditions were associated with
health-related internet use.9 Our results for veterans
were similar but with two important distinctions.
After controlling for being an internet user (i.e. analysis
among veterans who were using the internet prior to
the study start) age was not a statistically signiﬁcant
correlate of health-related internet use. Additionally,
among the internet using veterans we found that rural
respondents were less likely to use the internet for
health. This is noteworthy because prior research shows
that rural veterans have less contact with the VA, and
worse health outcomes, than urban veterans.22,27 Rural
residents’ use of the internet for health is an under-
studied area. Studies to date have been limited by their
use of patient populations,28 small scale qualitative
designs29 and use of convenience samples.11,30
Limitations of the method
Our cross-sectional study design precluded inferences
of causality. Additionally, the data were collected in
2001 and 2002, so given the rapid development and
adoption of online technologies more recent data are
clearly desirable. However, because there has been
little systematic research to date on veterans’ use of
the internet and use of the internet for health pur-
poses, this study provides important insights about
the socio-demographic characteristics that were bar-
riers at the time of the study, and are likely to still be
barriers today, though potentially attenuated. Even
the most recent general population studies show that
socio-demographic characteristics are still important
determinants of health-related internet use.10 Our
results provide important additions to the knowledge
about how socio-demographic characteristics aﬀect
electronic access to health information.
Call for further research
New surveys of veterans’ use of the internet are needed
to see if strides have been made in narrowing the gaps
in health-related internet use based on education and
rural–urban location. Additionally, to encourage greater
use, research is needed to better understand phys-
icians’ views of patient use of the internet and PHRs.
Such research could help healthcare organisations to
enlist physicians to encourage their patients to use the
internet and PHRs.
Our results provide a baseline against which future
research can be compared, to determine whether gains
have been made in providing health information and
health services through the internet to a greater per-
centage of veterans. Future research will also evaluate
whether disparities have been reduced, especially those
based on education and urban–rural location. Add-
itionally, research should examine the possibility that
educational and urban–rural diﬀerences in internet
use are not related to disparities in health information
and health outcomes, but that they merely signify that
diﬀerent socio-demographic groups use diﬀerent (but
equally good) health information sources. Finally, add-
itional research is needed to understand what aspects
of rural locations might explain the lower rates of
health-related internet use. Itmay be that innovations,
such as the positive attributes of the internet for health
information, do not diﬀuse as rapidly in rural locations
as in urban locations due to less face-to-face contact.
Conclusions
Younger age, higher income andmore education were
associatedwith greater internet use. Among those who
used the internet, using it for health-related purposes
was strongly associated with education level and with
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urban location, even after controlling for multiple
socio-demographic characteristics. Healthcare facili-
ties and systemsneed to recognise that there is unequal
use of the internet for health, and that some groups
will continue to be disadvantaged in terms of informa-
tion and online services unless measures are taken to
include such groups by tailoring services to their needs,
providing training and tutorials and encouraging
clinicians to learn about their patients’ use of internet.
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